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Abstract: PROBLEM TO BE SOLVED. To provide a wiring structure having few 
manufacturing processes and at a low cost, in which a minute wiring structure can be 
formed, even if copper is used the wiring material. 

SOLUTION: A wiring structure is provided, where insulation films 103 are formed as 
multiple layers on a substrate where a semiconductor element is formed, and a wiring 
groove and a via hole formed in the insulation film 103 are filled with a metal wiring 
material, to form a wiring and connection plug. At least one layer of the insulation films 
103 is formed of a material, having photosensitivity to electron beam, while a barrier 
insulating film 104 is provided between the insulation films 103, and the metal wiring 
material contains copper. 
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h f>/^ — :/4 1 0 <b LtfEIHfeS 

mmi^mm^m^^-^^nmi-^ (i4 g ) . 

bV\ 4*3, imtt^lHi«l4 0 7^7 
[0 0 4 ol v W:, y 

i9»**nfc*ffi^st«tt^ur«i4 i i«:»riEUfc 

£r®^£ LttM^ y^ftl:J:DaR4 l 2 trmOtrt 
5 0 r<OB#, «ii4/<U7l4 1 l (i^<7)fc«S[^PlUiX' 

*^/<y TiR4 i i^tt 

4 i l^-Tcfc 5^CMP'i!feic ioTEIftfltis^t^tfrsM 
-jUUft<n&Mtemm4 1 2 ^f51Pp1iil4 0 7 ^ 

TBI 4 1 1 «h^rl^*bT, «EHS:»*i" 
So ^IT, 04 i lc*i"J:5^. CMPftHJ:DK 
^nfc^PScOiilc. SiC, SiN, S iCN4^b 

4^aitt^y7i4i3^Mt5o r<0*e»«i^y 

T^4 1 3^15^(^5 — 5 0 nmtfc^:^*t b 

[0 0 4 1 ] *=*lfc»l»-Ctt, *— jafc»MliwH:*^ 
[004 2] #ib\ ±E«*»»t?H:, «0)j«fflt*ffii: 
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[0 04 3] ±5* *=*tt»tt<0E»**<D 

HUtLT, lWIEIftl»il«r«*i"SXa4:, ttElftfUK* 
a«UT*«3tSBS:»*U, ElftfcfcJitf/Sfctt^T 

ir£*-f-3<&T?. xe«fc'>ft<*-Sw£#-e£5« * 
<45o *BMft»JBISr^i-5XS^WMf6»» 

sr«3ti-5xafc^Rii-. mm&mm<D±\cm%m*W: 

^-C#4o *fc, SfKII6»BISrar*-r5XSi:»BB»6» 

Srffi\ JD^5xa&*LTi*5<£>-C\ /iMtftHUMto 
* 0 EflH*«rflgjftfftl~* WlS^yriftlMK:* 

[0 04 4] 

V > ^ & V {f )\s y "V* yy (S i ng 1 e Damas 
cene) jfe^Bfl-f^ 0»T?fc5o KT, ^ OlSffiMKo 
l^-CH5Sr#KUTi¥»8^K^"t"So HI 5 a \Z^kirX 0 

M£3rff*^345^$nfc*«±5 o i kiss— Jirate 

5 0 3«u -e^. l^b^ll:, ^t 0 >n-^ 

-f v^t^j: vgmmmmtKzm^mibmms o 4 

&;)¥£0. 3^mMLf: (H)5b) 0 rO»ZlPM 

y ->7iP^*afiS;lfc"e*>So ^ >? . ^ y >- 

PGMEA/PGME^^tm\ J^T. ^ 
*tt**tt*r*»U ft#ft««tt«:a«i-5fcA. 8 0 

^—^Jlsjf^tz (05 c) o m^^ffiWc^ 

0*D»ADf»H«F»aSrl^Wfifofc (05 d) o 
[0 0 4 5] I»TMAH^ffl^TStl, 



1S8 0% ffi*6 0 < C-C*D 
»*D«l*&aSrtfl\ 0!^4QfaSr4 0 0 < C<75fflS-e2 0 5> 
BBJDjft-r^w t^i9tfv\ E*«^' ? *-^*:#fc (El 

5e) o ^(vm. mktemzjs\izmm<DU'pt*B&Jj 

ftcD^T-*>9. tw^tl^Sl 0%WT-Cfoofc 0 #: 

5 fc* T a N/T a L,fc«*M4'< !i^5 0 6$: 

4 0nmMim ±-5«i>— KJBtSr 1 

OOnmMUc m«r*ffit ltt«> tx^&tcj: 
9 5 0 0 n m^JEft U ff 7 0 0 n ra^SHBI 5 0 7 

[0 04 6] W:, 2O^S§5O7^ 0 a 0 ftT^- 

i!»^Jf BBI6»J«5 0 4 tmm&'< ] J Tm5 0 6t» 
itt, m^ms 0 8&J&f&\.1z (0 5 g) o ft*3, C 
MPSIiv' y # £ -f 3 W*»Kii8Ml:zk*«:S 

WZ^WIft»*5 0 4 ^<!)7I5 0 6 fc<Z>#BS*5 J;tf 

m-mmmms o 4 1 5 0 2t<o^m 

ffico±^s i cN^bisneiwt^y tjsis 09^25 
[0047] r^ctp^xat-^^ff^^tt^sa^it 

W\ MRS 0 . 20 » mX*mmiTZ) 1 0 mmfiWEHMI: 

^/&U 4 0 Ottl O0#F^T^— A-LTtEiasgy — 

[0048] wi2] ^<nnmm&. ±m<oMmm 

E»*tSr*»iiA/-eW**:fif5, 7a7;^->v (D 
ual Damascene) S(-it^)Mtfe5o W 

0 i(^Ji^^-JiraJ6»K6 0 2 tw^7^6 0 3 

5JBHI6IM^b»J**tLTV^»— «M*fe»8l6 0 4 
«*3j:t/3t«ttTa/TaNaJi^yrBt^e>** 
SS^»6 0 5 t«$Jltl^c *o±jcs 

1 CN§6 0 6^jw^ 2 5 nmMSHT^So 

[0 04 9] ID 6 b ^^-t*<fc 5 ^m^F^^Tt 

ttSr*L^oit^m*^ 2. 7(D^7!17yhy-t^> 

g6 0 7 t: c >3— 7^ >- ^ffil- J: 9 0. 7 ^mM 
Lfc 0 ^O^. i r ^./<^yy7$rPGMEA/P 
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fc*»^, «*m»wJB=jiinBftiH»6 o 7<Dtm\z-7i/m 

ffi!Si:3=j&ftk l,tz.&mme 0 8SrO. i/im^-x^ 
V^Lfc ([116 c) o 

[0 0 5 0] «iF-»*rfflv^fcK'T^#— =^^«r 

fjv\ -e^tt. sit 8 0%, *us.4 ox:x*<Dtomto?&m 
MS 8 0%, aft 6 o^-eiDSini^asrffvv Wt 

(06 e) o fcfTV** — ^6 0 9rt*3j:tffcr7V< 

^->6 0 9^*$nfc» = JiBM6»«S6 0 7<7)_k 

iF^ffl/^Sr^U m^m^y i? • y 

m\ ^y f^v^me i o&j&ftLfc (H6 f ) c 
[0051] t(r*^ffl.KlfiB"e*n«i*as*rfi : v\ 

fc. Z<D\%, *=«BBttadK6 0 7li"f-e^«3t»ttS: 

fMWS8 0%, 0^<7>;£fr-Cfrl\ 

f «1 1 IT 3 0 0 - 4 0 0 °C t 3 0 t fc a ^ 

[00 5 2] CHF/Arl^^^TS 

Tt^fcS i CN16 0 eSrBfeSLfc. (13 6 h) 0 

0 6 i ct 5 t-, T a N/T a £fflJB LfciJMBtt'* 

!)7l6 12S:4 0nmMUc^ ^^<y^ffi^J:9 

7< £ ^^it»ttil6 1 3^7 00 nmM 

f&Lf^ 0 *<D'&^ 4 0 0°C. 2 0#R8, Sl6 13(^g 

o*3M4«i:KBg«Wlftlk«t6 l lO-g^Sttt^y 
TBS 6 1 2<D— SB££rl&5feLfc: (0 6 j ) « CMPSlt 

e^sj c*^y— ) srfl^-cfrofco cmp*, mm 
mmmmme 1 1 tit^yri6 1 2 to^s. 
«K»»iK6 02 tm-mmmmme 04^ 

0 6 k^^-TJ;?^. CMPHJ;oTM$Wc¥ 
tE^±iw % SiCN^t*»tt^!)7H6 14^2 
5 nmMLfCo 

[0053] ^<n£otj:j:mz£yMf&£*itz.m&ffim. 



It^mmO. 2 0/imt8g«10nimfi(7)Ei^ 
Ml, 4 0 0°CT-1 0^MT^-/WLTt>iB»Pfly- 

9 msttfi 1 0 ^ a/ c m 2 jte»wi4S:^r u 

[0 0 5 4] [HffiCT3] lOlSWTIitT*-/^ 

^7 7>f-H ( J:ott:Y/^-y^Mt/cf, T* h 

5MT^5 0 BAT. ^^HJ£fi3|twO^Tl2 7Sr#fl8L-C 
»j*»c:ttW"f-S 0 12 7 alifar/u^^ySoTiE 

Sftfc*«7 0 1 CD_bicfR— JBRI«6«UK7 0 2 irW^y 
^7 0 3 4:*s»rit*n-C*5 9, mbOi^^M 

ffii!7 0 4^, «fiitfTa/TaN#«ILftit 
tt^y TBS^b^^ffittW 7 0 5 k&1&f&£frX\,^Z>o 
£ btw, ^CD±\Z S i CN§7 0 6#W£ 2 5 n mff^c 

[0 0 5 5] 0 7 b t^-T <fc 9 (^ MI^Mtt^t 

91. 0 M mi^U iZWH7 0 7HMt 
/"Co M*^> iy • !l ^SrPGMEA/PG 

»^«*tt«r^it5fci6tc. 4 0°C-T:-<7)iD^^ 1 ^P a l 

fc^t^. = 7 0 7^Il:7y* 

»JB*r*j*»4:bfc«1»lll7 0 8*rO. l^m^-^^ 
v^bfc (127 c) 0 JJc^, «^«Sr^v^^T^- 

f\I^^S^3 5>r^ofc (0 7 d) o 

[0 0 5 6] #CtC, I»:TMAH=S:ffl^TS»t, 
^{r^^/N(0^®{c^^^lt^4^^fi : i\ lS3tW» 

o c c-c*Dm*DffR«iasrtTV\ wt*aas:4 o o°cco^s 
T^3o^»«:^a^m\ »=«BBJfe»iM7 i 

lfe«ftS*fc (0 7 e) 0 KmtSfttzt:T/<-? 

hl/y7h/^-y7 10^Mtt o 
M/y^F/^-y7 10^7^LT, ^ = SB3*6 
117 1 1 fe|B«F^3iyf ^^UT, *51H««W7 

[0 0 5 7] ^tC, CHF/Ar^^Srffl^tg 

0 6*»*lt (07 g) 0 i7hl:^tJ:5 

T a N/T a LfciStt^ ^ 7« 7 1 2 S: 4 
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L tli 7 1 3 7 0 O n mM t Ac Q *:<n'&, 
4 0 Or, 2 05^, 1 3<D^^itT^—^^rf 

cmpsi; x^x^mmu^co^m^mtmE. 
mmmmm7 1 Ko-ntmm^ <] jrm7 1 2co-a$ 

^^L/c (07 i) o CMPSiiyy^^m^ 

-) Srffl^Tffofco CMP«, «HJHHIIftWR7 1 
lt/<y7i7 12tW#i, :fc±tf»-JBPJ*&SR7 
0 2 <Jr IKrJIIHUAtkR 7 0 4 £ *>JHBsn ^fHlcfct >T 

ir. CMPlCtoT^^HTt^ffi^itr, SiCN^ 
b45J6itt/<y7l7 14^2 5nm«tfc 0 

[0 0 5 8] r^±5*xstc±9^snfciEi»«iS 

tt, BBB0. 2 0 /i m-CRStS 1 0mmfi^)Sj»#S: 

4 o ott i oftBr^/uutaiHy- 

* l 0 -*a/ c m 2 S«a>+5J-ft*fi»W14S:* L 

t^fco I^T£*<0±J1^EI*8MBK5;*T7^ 
^ > MS£Cfc*&fc:fc* ft#*E*l«*M4Sr«J*b 
fc 0 Hi£09 3-efi* ^teM2^(j:/i:^o/c7^ huyT; 
b x&te J: ^ >- ^xs^iiAD $ tiito 

[00 5 9] 

IE£KE*MHI±«&*Ot><a"Cfc5 0 ^<otz.tb, E&lg 

[lUl] [118] 



tz.\tmVr4 - t \z £ «9 . EO^ffli ^«BOSt 

[BS<0ffi¥ttK9i] 

[ID 1 ] **WOEI»«3fto— ««r*+WrffiH-efc 
[B 2 ] *%na>E«RfllitC:fltirr«ff--XlK»tt<: 

xew^*-f-WfffiB-e*>So 

[0 3 ] **W^E«fl!5fiS:»3t-rs*r3IJfi»lBSr 
XSWtc:*i-WrffiB-e*)5 0 
[B4 ] **«wEI»«Sfio»Jfii-S 

[ID 5 ] HtSCT l lc*5«ta»5t*tt*:xe)«*c*-t-»f 

[ID 6 ] HlfiCT 2 tc*3^-5»56*ffiSrXSW^*i-Wf 

[0 7 ] Hffiffl 3 ^*3Jt^»5g*ffiS:XSW^*-rWf 

[18] «3tXS«i-?T 9AD»JD«H&3exS^*#S: 

[09 ] 4 0 0 o C-C^^>'^7)^^^L7t^g8^^*^ 

[0io] »«^*«*tt«r#i-5*r»^fe»**n 

[011] fi£5k#J 1 <DEj»«S6oKit***rXa)B^ 

^i-0rB6BT?fcSo 

[012] ttXfifl 2 wEj»«3fiO»i£^ftSrXeiR^ 
^-rW®0T'fc^ o 

[013] ft&m3<DEmm&<Dmmijmt:JLwn\z 

[»toRW] 

l 0 3 inftlKR MfiSUK) 

104 /< y riftjSBl » r jftJW) 

[09] 
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[012] [013] 




(51) int. ci. 7 mnm%- f i f-**-v 

H0 1L 21/3205 H0 1L 21/88 M 

21/90 K 
B 

(72)3BW# /h* * 
(72)*W# # 

(72)^^# sib m» 

yr^ h^-*'/'!i'«t*#art 

(72)3&W# 
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F*-A(##) 5F033 HH04 HH05 HH06 HH07 HH08 
HH09 HH11 HH12 HH14 HH15 
HH18 HH19 HH21 HH27 HH28 
HH30 HH32 HH33 HH34 JJ01 
JJ04 JJ05 JJ06 JJ07 JJ08 
JJH JJ12 JJ14 JJ15 JJ17 
JJ18 JJ19 JJ21 JJ27 JJ28 
JJ30 JJ32 JJ33 JJ34 KK01 
KK04 KK05 KK06 KK07 KK08 
KK09 KK11 KK12 KK14 KK15 
KK17 KK18 KK19 KK21 KK27 
KK28 KK30 KK32 KK33 KK34 
LL06 MM01 MM02 MM12 MM 13 
NN06 NN07 PP11 PP15 PP26 
PP27 PP33 QQ09 QQ13 QQ14 
0Q37 QQ48 QQ54 QQ73 QQ74 
RR01 RR04 RR06 RR09 RR21 
RR25 RR27 SS22 TT04 XX03 
XX12 XX14 XX15 XX24 XX28 
5F058 AC03 AD08 AD10 AF04 AH02 
BD15 BD18 BD19 BJ02 



